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v. 



4^ 



Please cancel claims 1-13, without prejudice. Q**. '^^ j 



Please add the following newly-presented claims; 



A flat panel liquid-crystal display, such a 



25 



laptop computer, the flat panel liquid- crystal display corrtprising 
one of: a twisted nematic display! a supertwisted neraatic 
display, an active matrix liquid-fcrystal display, a thin film 
transistor display, and a plasma kddressed liquid- crystal 
display, said flat panel liquid-drystal display comprising: 
backlight apparatus; | 

a first linear polarizer adjacent said backlight apparatus; 

a first positive uniaxial retardation film adjacent said 
first linear polarizer; ( 

a first negative retardatioi film adjacent said first 
positive uniaxial retardatien fiLm; 




Lsmg 




!m adjacent said first negative 



cent said first orientation film; 



a first orientation 
retardation film; 

a liquid-crystal laj 
a second orientation film <Ldjacent said liquid-crystal 
layer; 

a second negative retardation film adjacent said second 
orientation film; 

a second positive uniaxial 



NHLrktp 



retardation film adjacent said 
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zer adjacent said second posi^^2^^^^<^ ^ 



second negative retardaticn film; 

a second linear polar L 
tmiaxial retardation film; 

a first glass siabstrat e being disposed between said first 

lirst negative retardation film; 



a second glass substrate being disposed between said second 
orientation film and said second negative retardation film; 

a first electrode beirfg disposed between said first glass 
substrate and said first orientation film; and 

■a second electrode being disposed between said second glass 
substrate and said second orientation film; 

said first and said decond glass substrates comprising: 
an alkali-free aluminoborosilicate glass; 
said glass having a coefficient of thermal expansion 



a 



•20/300 



of between 2 . 8 



X 10" Vk and 3.8 x 10"VK; 
said glass /havi]ig the composition (in % by weight, 
based on oxide 

> 58 - 64.5 
> 6 - 10.5 
20.5 - 24 
0 - < 3 
2.5 - < 8 
0.1 - 3.5 



Si02 
B2O3 
A1J03 
MgO 
CaO 
SrO 
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BaO 

with SrO + Ba(| 
with MgO + Ca{\ + SrO + BaO 
ZnO 
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> 5 - 7.5 
<: 8.6 
8-18 
0 - < 2; 



said glass\ being configured to be resistant to thermal 
shock; 

said glass Ibeing configured to having a high 
transparency ovi a broad .spectral range in the visible and 



ultra violet ra 
said glass 
knots, inclusion 



jes ; and 

^eing configured to be free of bvibbles, 
L3, streaks, and surface undulations , 
.-15. The fl^t panel liquid-crystal display according to 

claim 14, wherein: 

said glass comprises at least one of (a.), (b.), (O. (d.), 
(e.), (f.), and (g.),lwhere (a.), (b.), (O, (d.), (e.), (f-), 

and (g.) are: 

(a.) more than by weight of B2O3; 



at 11 



L2U3, 



at 



(b.) one 9, 

by weight of 
least 21.5% ify weight 

(c . ) at/ least 0 . 1 

(d.) a 
ZrOz 

NHL:ktp 



>ast 18% by weight of K\^0^, more than 18% 
.east 20.5% by weight of AI2O3, and at 

» f AIIOV; 
by weight of ZnO; 

iht> : 

0-2 

SCT-19 US l4sd/SCT030sd 



tionally \(in % by 
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0-2 
0-2 
0 - 1.5 
0 - 1.5 
0 - 1.5 
0 - 1.5 
0 - 1.5 
0 - 1.5 
0 - 1.5 



with ASaOa + SbzOa + SnOj + CeOz 

+ cr + F- + $04=^' ^ 

(e.) a glass U which arsenic oxide, antimony oxide, and 

inherent impuritiefe are minimized; 
{f .) a float dlass; and 
(g.) one of (il.), (ii.)r and (iii.): 

(i.) a coLfficient of thermal expansion 020/300 of ^^^^ 
2.8 X 10-V^o\3.6 X 10-VK; 

(i/.) a^J^es transition temperature T, of >-700-C; and 
,) a density p of < 2.600 g/cm^-- 
The f]\at panel liquid-crystal display- according to 



-11 



therein : 



ilass comprdises 



(d.), (e.), (f.), and 
(c), (d,), (e.), (f J. and (g.) are: 
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(a.) more than 8% by weight of B2O3; 

(b.) one of: at Last 18% by weight of AI.O3, more than 18% 
by weight of AI3O3, at\least 20.5% by weight of AI.O3, and at 
least 21:5% by weight bf AI2O3; 

(c.) at least O.li by weight of ZnO; 



V 



(d.) additionally V in % by weight) : 






ZrOz \ 


0 


- 2 


TiOz \ 


0 


- 2 


with ZrOj + Ti02 " \ 


0 


- 2 


AS2O3 \ 


0 


- 1.5 


SbjOa \ 


0 


- 1.5 


Sn02 \ 


0 


- 1.5 


CeOj \ 


0 


- 1.5 




0 


- 1.5 



CI' 
F' 



0 - 1.5 
0 - 1.5 



S 1.5; 



with AS2O3 + Sb203 + Sn(^2 + Ce02 
+ CI" + F" + SO*^' 

(e.) a glass in whi:^rsenic oxide, antimony oxide, and 
inherent in^)urities a/e min^mizedy 
(f .) a float glass; anc 
(g.) one of {i.)Na*^and (iii.) : 

(i.) a coefficient \of thermal expansion 030/300 of from 
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\ IO'VK; 

2^h temperature Tg of > 700 *C; and 
of < 2.600 g/cm^.-- 
--J^^. A glass substrate for a flat panel liquid-crystal 

display, such as for a laptop computer, the flat psinel liquid- 
crystal display including a twisted nematic display, a 
Bupertwisted nematic display, an active matrix liquid-crystal 
display, a thin film .transistor display, and a plasma addressed 
liquid-crystal display, said siobstrate comprising: 
an alkali-free aluminoborosilicate glass; 

said glass having a coefficient of thermal expansion a2o/3oo 
of between 2.8 x 10"Vk and 3,8 x 10"VK; 

said glass having the composition (in % by weight, based on 
oxide) : 

SiOs > 58 - 64.5 

B2O3 > 6 - 10-5 

AI2O3 > 18 - 24 

MgO 0 - < 3 

CaO 1 - < 8 

SrO ' ' ~ ' O.i - 1.5' 

BaO > 5 - 8 

with SrO + BaO < 8.5 

with MgO + CaO + SrO + BaO 8-18 

7 
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ZnO 0 - < 2; 

said glass being configured to be resistant to thermal 

shocks- 
said glass being configured to have a high transparency over 

a broad spectral range in the visible and ultra violet ranges; 

and 

said glass being configured to be free of bubbles, knots, 
inclusions, streaks, and surface vindulations . -- 

--18. The glass substr^e according to claim 17, 

wherein: 

said glass comprises at lekst one of (a,), (b»), (c), (d.), 
(e.), (f.), and (g. ) , where (a.|) , (b.), (c), (d.), (ej, (f.), 
and (g.) are: 

(a.) more than 8% by weigSit of B2O3; 



(b.) one of: at least 18% 
by weight of AI2O3, at least 2C 
least 21.5% by weight of AI2O3 

(c.) at least 0.1% by we: 

(d.) additionally (in^ 

ZrOg 

Ti02 

with Zr02 + TiOa 
AS2O3 

NHL:ktp 
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0 
0 
0 
0 
0 



1.5 
1.5 
1,5 
1,5 
1,5 



0 - 1.5 



^ 1.5; 



SbaOa 
Sn02 
Ce02 
CI" 
F" 

SOj^" 

with ABzO^ + SbgOa + Sn02 + CeOg 

(e.) a glad^ in which arsenic oxide, antimony oxide, and 
inherent impurities are minimized; 
(f.) a float\ glass; and 
(g.) one of U-)* (ii.)f and (iii.) 

(i.) a cJpefficient of thermal expansion a2o/3oo of f rom • 
2,8 X 10-Vk t^ 3.6 X lO-'/K; 

(ii,) a glass transition temperature Tg of > 700 'C; and 
(iii.) a density p of < 2.600 g/cm\-- 
--19. The oik^s siobstrate according to claim 17, 

wherein: 

-fc.) r (d.) , (e.) , {f .) , and 
. ) , - (e . ) , ( f . ) , and- (g . )-are : - 
"weight of B2O3; 

18% by weight of AI2O3, more than 18% 



said glass 
(g . ) - where- -{a . ) 
(a.) more t 
(b.) one of: 



orapris|es (a.), (b. 



(bv) ,-V(c. ) 



8% 



least 



by weight of AlzOa, at least 20.5% by weight of AI2O3, and at 
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least 21.5% by wdight of AI2O3; 

(c.) at leadt 0.1% by weight of ZnO; 
(dj additionally (in % by weight): 
Zr02 




0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



2 
2 
2 

1.5 
1-5 
1.5 
1.5 
1.5 
1.5 
1.5 



SbsOa + Sn02 + Ce02 
2- 



^ 1.5; 



(g.) o: 



in which arsenic oxide, antimony oxide, and 
J are minimized; 
lass; and 
^e of (ii.)/ and (iii.): 



(f.) a coi 
2.8 X i0"VK to 



if f icient 



thermal expansion 0(20/300 of from 



10"VK; 



(iVL-^^lMs transition temperature Tg of > 700 *C; and 
(iii.) a dfensity p of < 2.600 g/cm^.-- 
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A glass comprising: 
a substantially alkali- free alutninoborosilicate glass; 
said glass having a coefficient of thermal expansion a2o/3oo 
of between 2.8 x 10'Vk and 3.8 x 10'VK; 

said glass having the composition (in % by weight, based on 
oxide} : 



Si02 




> 58 




65 


B2O3 




> 6 




10 .5 


AI2O3 




> 14 




25 


MgO 




0 




< 3 


CaO 




0 




9 


SrO 




0.1 




1.5 


BaO 




> 5 




8.5 


with SrO + 


BaO 




<. 


8.6 


with MgO + 


CaO + SrO + BaO 


8 




18 


ZnO 




0 




< 2. 



--21. The glass according 

said glass is configured to be 



brbad~spectral "range in t lie /visible 

said glass is conf i 
inclusions, streaks, and s 

--22. The glass accordinc 



to claim 20, wherein: 
resistant to thei^al shock; 



said glass is conf igured/to have a high transparency over a 



11 



NHLiktp 



and ultra violet ranges ; and" 
5 fre%.^©f bubbles, knots, 
.ulations . 

to claim 21, wherein: 

SCT-19 US 14sd/SCT030sd 
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said glass comprises morJ than 8% by weight of ^^Q^. 
.—23. The glass accoJding to claim 22, wherein: 



of (i.), (iii-). and (iv.): 



said glass comprises one 
(i.) at least 18% by weight of AI2O3; 
(ii.) more than 18% by weight of AI2O3; 
(iii.) at least 20.5% by weight of AlaOa; and 
(iv.) at least 21.5% by/ weight of AI2O3.-- 
-24. The glass according to claim 23, wherein: 

said glass comprises ai least 0.1% by weight of ZnO. 
-25. The glass adbording to claim 24, wherein: 
said glass additionally comprises (in % by weight) : 



ZrOz 

TiOj . 

with ZrOz + TiOz 
AS2O3 
SbjOa 
SnOj 
CeOz 
CI" 
F' 

with AS2O3 + SbjOs 
+ CI" + F" + SO^^" 




0-2 
0-2 
0-2 
0 - 1.5 

0 - 1.5 

0 - 1.5 

0 - 1.5 

0 - 1.5 
-Q — 1.5- 

0 - 1-5; and 

<. 1.5. — 
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--26. 



The glass aj:cording to claim 25, wherein: 



said glass comprises 




1 glass in which arsenic oxide, 
antimony oxide, and inherent impurities are minimized. - 
— 21. The glass according to claim 26, wherein: 

said glass comprises a float glass. -- 
--28. The glass According to claim 27, wherein: 

said glass has one off (i.), (ii-)/ (iii.>: 

(i.) a coefficient Jf thermal expansion 0^0/300 of f^o™ 2.8 x 

10-VK to 3.6 X IO'VK; 

(ii.) a glass transition temperature T^ of > 700 'C; and 
(iii.) a density p (of < 2.600 g/cm^-- 
--29. The glasi according to claim 21, wherein: 

said glass comprislLs at least one of (a.), (b.), (O, (d.). 



(e.) , (f .) , and (g.) , 
and (g.) are 

(a.) more th^n 8% 

(b . ) one 
by weight of Af2^3 
least 21.5% bij weight 



ihere (a.), (b.). (c), (d.), (e.), (f.). 



by weight of B2O3;. 
at l|east 18% by weight of Aip,, ™ore than 18% 

reight of AI2O3, and at 



at 



least 20.5% 



by weight of ZnO; 
(in % by weight) : 



0 
0 



2 
2 



13 
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SO4 



0 
0 
0 
0 
0 
0 
0 
0 



2 

1,5 
1,5 
1.5 
1.5 
1,5 
1.5 
1.5 



with AS2O3 + Sb203 +\Sn02 + Ce02 

+ CI" + F" + SO^^ \ ^1.5; 
(e,) a glass in whichX arsenic oxide, antimony oxide, and 
inherent impurities are minimized; 
(f.) a float glass; and* 
(g,) one of (i.), (ii,),\and (iii.) 

(i.) a coefficient o^ thermal expansion a2o/3oo of from 
2.8 X 10" Vk to 3.6 X 

(ii.) a glass t^ansitic\a £emperature Tg of > 700 *C; and 



(iii.) a densi 
--30. The glass 

said glass is cohf i 
in or with a flat panel 



:y p of <y.600 g/cm^.-- 
according\to claim 20, wherein: 

substrate in combinatioh 
display, such as for a 



laptop computer, the flat panel liquic^crystal display including 
a twisted nematic display, a supertwisted nematic display, an 
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active n^tri. liquid-crystal display, a thin film transistor 
display, and a plasma addressed liquid-crystal display. - 

-31. The glats according to claim 30, wherein said flat 

panel liquid- crystal d .splay comprises: 

backlight apparatus; 

a first linear po.arizer adjacent said backlight apparatus; 

a first positive Iniaxial retardation film adjacent said 
first linear polarizer 

a first negative 



retardation film adjacent said first 



positive uniaxial retardation film; 



a first orientatS 
retardation film; 

a liquid- crystal 



on film adjacent said first negative 



layer adjacent said first orientation film; 
a second orientalion film adjacent said liquid- crystal 

layer; 

a second negativ^ retardation film adjacent said second 
orientation 

a secpna positiv| uniaxial retardation film adjacent said 

Ltion filtn; 

< ^6nt -3aj^ second_posit_ivg„^ 

.Itn; 



second negative reta] 



-ond linear "flolarizer^^dj 



a se^ 
Tiniaxial 

said glass substrkte comprising a first glass substrate; 
said first glass lubstrate being disposed between said first 
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orientation film and said f jrst negative retardation film; 

said glass substrate cLprising a second glass substrate ; 
said second substrate Ling disposed between said second 
orientation film and said iecond negative retardation film; 

a first electrode beiig disposed between said first glass 
substrate and said first irientation film; and 

a second electrode Jeing disposed between said second glass 
substrate and said secoii orientation film.- 

._32 The glasi according to claim 20, wherein: 

said glass is configured as a glass substrate in combination 
in or with a thin-filmfphotovoltaic device, including a thin-film 

solar cell.-- 

-33. The glJes according to claim 32, wherein: 

said thin-film photovoltaic device. comprises - 



said glass s\ 



:ate ; 



a transpar/t co[xIctive oxide film disposed on said glass 
substrate; ^ 

:fer layer disposed atop said transparent 



ie film I 
being disposed -betweer 



substrate and 



anc 



■^SSSigured to be a front contact 



mt coiJ-eccor; 

a first semiconditor layer disposed upon ssld buffer layer, 
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